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The arithmetical mean of the extremes, where registering-instruments had been used, showed temperatures in general too warm throughout the year; but this very circum stance induced me to try the combination of 4 p .m . (which I had for all stations) with the observations at sunrise; the latter is nearly always identical (except at stations in very great heights) with the minimum obtained by registering-instruments, and four o'clock is cooler, though but little, than the true maximum; the result was a much more satis factory one than I had expected.
The coincidence of the minimum of temperature with sunrise is particularly general in the tropics. I t materially depends upon the rapid ascent of the sun above the horizon, whilst with us, especially in summer, the effect of insolation upon clouds and the higher strata of the atmosphere is partly felt already on the surface of the earth before the sun himself is visible above the horizon. In very great heights, again, chiefly if it be a peak in a very isolated position, the tropics show also modifications similar to those of the temperate zones. There I found, just as I formerly had seen, too, on the Vincent Hiitte (southern slope of Monte Rosa), that the temperature frequently began to rise several hours before sunrise*.
As another characteristic modification of the morning period in the tropics, I may add here that very frequently the absolute minimum is followed by a second, though minor depression. This becomes best marked in the tropical seas; I found it greatest, when the sky was clear, five to ten minutes after sunrise, and it amounted not unfrequently to a full degree, but it never went lower than the absolute minimum preceding. I con sidered the cause of it to be the change in the relative humidity, which has attained its maximum nearly at the moment of sunrise. The appearance of the sun above the horizon coincides, too, with the heaviest precipitation of dew, and from this moment the relative humidity is rapidly decreasing whilst the temperature begins to rise. Not only is radiation now increased with the transparency of the atmosphere, but also the amount of heat becoming latent in consequence of the dissolving of vesicular vapours might par ticipate in producing the second depression of temperature.
For presenting an immediate comparison of the value min* + 4 P,M* with the mean of the 24 hours, I have given the corrections to be applied in the following Tables (with « _" if the calculated value is too large, with " -j-" if it is too small), and have added the corresponding corrections for three other combyiations. At Bombay and Calcutta, hourly observations are made every day, Sundays excepted; I took 1855 as the year t h e least distant from any other observations. For Tonglo, Falut, Islamabad, and Leh, the periods of observation are only months. For Ambala I had no quite regular series com pletely including the daily period, but the considerable number of observations from morning to night, combined (by the particular kindness of the observer, Dr. T e it t o n ) w it h very good extremes and isolated nocturnal observations, allowed me to define with suffi cient precision the form of the monthly curves, and to deduce from these the hours still wanted.
The latitude is north, unless an S is written before the respective numbers. The l o n g i t u d e , east of Greenwich, is referred to the Madras observatory, its value being adopted =80° 13' 56". The sign # before the stations indicates that the latitude and longitude have been determined by the great Trigonometrical Survey of India; our own determinations are marked by the sign f. For the remaining stations the coordi nates are taken from the most detailed maps.
The height is given in English feet; I took it from our " Hypsometry," vol. ii. of the ' Results.' Heights in round numbers, for which I had no detailed data, are put in brackets. To places very little elevated above the level of the sea L.a.L.S. is added.
The seasons are formed as it is usually done also for the stations of other latitudes; these groups coincide besides, for Central and Northern India, with the character of the climate in general. For the stations in lower latitudes, however, the type of the climate only allows of distinguishing a hot season, a rainy one, and a cool one.
The numerical values* are corrected only for instrumental errors, or combinations of hours not sufficiently careful; but the influence of height, and in consequence the differ ence from the isothermal lines next to the respective stations, had to follow separately. 
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For the Dekhan and Central India, Puna, Purandar, and French Rocks could be com pared with the coasts of the Konkan and the K am atik; for the South I had three stations in the Nilgiris and one in Ceylon, which could be referred to the shores of the Indian Ocean.
The following Table shows the results I had obtained for the year and the seasons:-For the Dekhan and Central India we see that the decrease is very slow; for the Alps, for instance, I formerly obtained 320 English feet for 1° Fahr.* As the principal cause of the decrease being not more rapid, we may consider, I think, the circumstance that the elevation, though not very considerable, extends itself with great uniformity over a large surface.
In the second group the values are less different from those in the Alps and in High Asia; for both groups of the Indian stations it is characteristic that the rainy season shows by far the most rapid decrease.
For showing simultaneously the variations of the decrease with the locality and the seasons, I have drawn three topographical profiles (see Plates X X IX .-XXXII.), and have indicated for each of the single seasons the difference of the respective decrease from its annual mean value by drawing a dotted line in connexion with the topogra phical outline. The dotted line shows the contour which the topographical section ought to have for the actual temperature of the season, supposing the value of the decrease would have remained the same throughout the year; if, therefore, the decrease in the season is too slow, the new ideal position of the station will be below the real topographical outline, on account of the station having a temperature as if it were in a less elevated situation; if, vice v e r s d , the decrease is more rapid than the an as we see it particularly to be the case in the rainy season, the dotted line will show, from the same reason, a profile which is higher than the topographical contour. For Ceylon I further added the point of its highest peak, Peduru talla galle, 8305 feet, for the sake of completing the general topographical profile of the island, though I had no higher station for its mountainous regions than Nurelia. The decrease of temperature with height in the Himalaya, the Karakorum and Kuenlun had not to be calculated in connexion with the construction of these maps. As I had direct data for the begin ning of the isothermal lines along the western and the eastern margin of these moun tainous regions, the form of the dotted lines which I now have drawn across them could be obtained directly by uniting the terminal points. This circumstance is very valuable, too, when I come later to examine the influence which is exercised by the topographical formation (including vast plateaux, ridges, and isolated lofty peaks), and by the extent of the sn owy regions, upon the alterations of the decrease of temperature with height.
IV. Thermal Types of the Year and the Seasons. The considerations about the distribution of temperature over the surface of India in general may best be combined with the analysis of the isothermal curves on the maps annexed (Plates XXVIII.-XXXII.).
In reference to the geographical details, I have limited myself to the principal riversystems ; and to avoid interfering with the distinctness of the isothermal lines, the names of the stations, as well as the mountain-systems, are left out; for the means of the year, the Indian Archipelago and countries to the north-east of it are also added on a smaller scale.
In drawing the lines, I made these distinctions: besides the lines being dotted where they pass the regions of High Asia, also the thermal equator is distinguished, its line being a broken one. In consequence of the great difference in latitude between the western and the eastern end of the Himalaya, the curves extend along the western margin of the Map from 5° to 35° of latitude; along its eastern margin only from 5° to 30°. For the period corresponding to our summer, the isothermal lines could be con tinued for Central Asia somewhat further to the north, in connexion with our personal stay in these regions.
The eastern part in the higher latitudes of the Map is throughout cooler than the western part, as shown in the following Table, where the numerical values are nearly the same, though the difference in latitude amounts to 5°. cipal causes. The decrease of temperature with latitude is by far the most rapid in the cool season.
The second period of the year (March, April, and May), which is generally called the hot season all over India, also in its north-western parts, shows a remarkable difference in the type of the curves when compared to the cool season; the influence of the topo graphical forms of the peninsula has become now considerably more apparent. The thermal equator enters the western border of the Map already at an elevation of 24° of latitude, passes through a central region of maximum temperature exceeding 90°, and descends from thence directly to the south, to the very southern end of India. Great dryness is combined in this period with the high temperature, and is an important element for making its difference from the other seasons still more apparent; but it would be erroneous to expect, as it might appear rather probable, that in consequence the heat is felt the heavier by the human organism. Though the central parts, com pared to the shores of the sea, show a rapid increase of temperature with the progress towards the interior, I must add that, on account of the moisture being greater along the shores, not only the heat is felt there more close and more oppressive, but also its influence on the health, particularly of the Europeans, is decidedly still more unfavour able. For the coasts, and for the interior of India up to latitude 25° N., these months remain the period of the year which includes the highest means, and also the greatest heat of single days.
The third period (June, July, and August) is, for the greatest part of India, the rainy season; its setting in is connected, particularly in Central India, with the most rapid sinking of temperature. Nearer to the shores the difference is felt less beneficial; the humidity has increased, too, and makes, in the shade at least, the heat the more oppressive. The power of the insolation now being broken by a sky nearly perma nently clouded, must be named as the particular cause why the beginning of this season in general is considered as a welcome period. For the state of health, how ever, it is less favourable; dyspeptic complaints and fevers are particularly frequent in the latter part of this season. In the Panjab, and partly already in the north-west provinces of Hindostan, this period has no more the character of a rainy season. The precipitation takes the form of our summer rains with thunder-storms, and also the amount of precipitation most rapidly decreases towards the north-west.
At the same time the meteorological observations showed for these very regions a maximum of temperature which was unexpected to me, not only on account of the number of stations formerly existing being not very great, but also since I heard from the inhabitants, the Europeans as well as the natives, no unusual complaints about the heat being much greater than in other parts of India. Nevertheless these provinces include a region for which the mean temperatures during the three months exceed 92°, which therefore must be considered as one of the very hottest regions of our globe ; besides, we must take further into consideration that clear days are not unfrequent, during which the purity of the sky is not even limited, as it was in the period prem dccclxiii. IN D IA N METEOROLOGY. ceding, by dust suspended in the atmosphere. Therefore also the absolute maxima in the shade as well as in the sun are higher here than in any other region of India.
ON THE NUMERICAL ELEMENTS OF
I may further draw attention to the fact that for this region also the non-periodic variations of temperature, the variations between different years, have become much greater than we find them to be in the more southern tropical part of the territory examined. The thermal equator enters the west of the Map at the latitude of 32°, and only leaves the Indian peninsula near Ceylon in an easterly direction.
The influence of height in the Panjab is not very considerable in this season, and the curves I have drawn remain for some stations even still a little below the respective means; but in the other regions, where the character of the " rainy season " prevails, the decrease of temperature with height is more rapid than during any other part of the year.
Autumn (September, October, November) is the only one of the tropical seasons which shows here a very regular form of its curves, and a very slow decrease of tem perature with latitude; it is not less characteristic for this season that in most regions, particularly in those along the banks of the larger rivers, the drying up of vast surfaces formerly inundated is the cause of most deleterious miasmatic vapours; but in the Panjab, and in the hilly regions along the Brahmaputra and in Central India, where these dangerous modifications of the atmosphere are not to be feared, this season fre quently approaches the mild and refreshing character of the regions of southern Europe.
A more descriptive detail, together with the personal data in reference to the observers' names and the duration of the different series, will be given by me, later, in the 4th volume of our ' Results ' *. In the present memoir I considered it my parti cular object to lay down the materials officially entrusted to me, and to give them at the same time as critically worked over as my travels allowed me to attempt.
The temperature in shade, however, can but insufficiently define the climate as it is particularly seen in these parts of the tropics, where the power of solar radiation, rains, and storms differ in no less proportions from those in temperate zones. I will consider it a particular pleasure to be able to forward, in not too distant a time also for these elements, my numerical data, together with some remarks about the principal general results.
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